In this paper we examine the ex-dividend day returns of several taxable and non-taxable distributions.
Introduction
Campbell and Beranek (1955) note that the ex-dividend behavtor of stock prices influences the portfolio decisions of investors. In particular, they observe that if the prices of shares fall by the full amount of dividends, taxable investors will, at the margin accelerate their sales before ex-dividend days and delay their purchases until after ex-dividend days. These authors and a follow up study by Durand and May (1960) find that, on average, ex-day stock prices 6 K. M. Eudes et al.. Interpreting rx-dwrdendperrod securicv rem-m dividend yields (d,,,) are zero on all days except the ex-day, the tax effects of dividends will only be reflected in the ex-day returns. If the marginal investor's tax rate on dividend income is greater than the present value of the capital gains tax rate ( yr., > 0), the investor will demand a tax premium in the form of a higher pre-tax return on the ex-dividend day. Consequently, the expected pre-tax rate of return from holding a security going ex is equal to its non ex-day expected rate of return (y",,) plus a tax premium (~,,~ci,,,) .
Transaction costs
In deriving eq. (3) we have implicitly assumed that securities are priced as if transaction costs are zero. However, this assumption precludes the existence of any differential ex-day tax effect in security returns.3 Within limits. investors may use short-term losses on capital assets to offset ordinary income (dividend income),4 and up to these limitations individual investors are tax neutral between dividends and capital gains. In addition, security dealers are allowed to designate capital assets as inventory holdings and thereby totally escape any limitations on the use of short-term losses as an offset against taxable income. These provisions of the tax code along with zero transaction costs are sufficient to ensure that short-term investors and security dealers will arbitrage away any differential tax effects on dividends and capital gains. In short, zero transaction costs rule out any dividend-related tax effects and ensure that yr,, equals zero for all i.
With positive transaction costs, there may exist an ex-dividend day tax premium, but the magnitude of the premium will be bounded from above by the marginal costs of short-term traders. We assume that on any trading day there is a group of investors who intend to make trades for portfolio reasons and are indifferent among securities that they regard as perfect substitutes. For these portfolio traders the marginal costs of tax trading are zero. Thus, among securities which they regard as perfect substitutes, they will choose the security that maximizes their after-tax-risk-adjusted return. It follows from eq. (3) that the marginal portfolio traders will demand a positive tax premium if they are subject to differential tax rates between dividends and capital gains. However, tax-arbitrage capital will be supplied by short-term traders provided that the ex-day tax premium covers their marginal transaction costs; thus, these costs become the upper bound on the ex-day tax premium.
These arguments suggest that the marginal transaction cost of short-term traders plays an important role in the ex-day return behavior of securities. Although it is difficult to identify the effective costs of trading for short-term 'This issue is also discussed by Kalay (19X2) and Miller and Scholes (1982) .
4Prior to 1977 only the first $l.COO of short-term capital losses could be used to off5ct ordinary income (dividend income). The current limitation is $3,000.
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traders, the introduction of negotiated commissions enables us to date a change in the nominal costs of trading. Prior to May 1, 1975 commission rates were fixed, and the nominal round-trip costs to short-term traders was 2%; although the existence of third and fourth markets suggests that the 'effective costs were much less than 2%. Since May 1, 1975 commissions have been negotiated, and the nominal costs of trading, particularly for large transactions, have fallen significantly. Because of this intertemporal change, it seems reasonable to check for changes in the ex-day tax effects between pre-and post-negotiated commission periods.5
Test statistics
Eq. (3) may be used to infer several testable implications; the most obvious being that ex-day returns include a tax premium. Our interest here is limited to investigating the often cited evidence of an ex-day tax premium; and consequently, we focus on ex-day returns and ignore the more elaborate implications of (3).6 In this sense our work closely parallels that of Elton and Gruber, and Kalay. These authors calculate the ratio of ex-day share price changes to dividends per share. Unfortunately, these ratios are not easily aggregated across securities or across time.
Two obvious problems of the price change-to-dividend ratio are heteroscedasticity and lack of independence. The heteroscedasticity problem arises because the price changes are being scaled by dividends which are unequal across securities. For instance, if two firms have equal variance of price changes but one firm has $1.00 dividend and the other has a $0.10 dividend, the variance of the price ratio of the $1.00 dividend firm is only one percent of the variance of the price ratio of the $0.10 dividend firm. The result is that the simple average of the two price ratios assigns far too much weight to the low dividend security. The difficulty of interpreting these price ratio averages is further exacerbated by the lack of independence of price changes across securities with the same ex-day.7 " _, ' If is tempting to argue that members of the stock exchange face transaction embwfiich-are low enough to allow them to engage in unrestricted tax arbitrage. This ignores the opportunity costs of their transaction.
For example, if members face a binding constraint on the number of profitable trades they may undertake at any given point in time, any tax trades would necessitate foregoing some other profitable trades. These foregone profits would-represent the marginal transactioncosts for the members of the exchanges. See Phillins and Smith (1980) for a related discussion on the opportunity cost of the use of seats on the exchanges 'Hess (1983) tests restrictions on the coefficients of model similar to (3) 'If the covariance matrix of the disturbance terms were known or estimable. both of these problems could be avoided by computing a GLS version of the Elton and Gruber ratic,. How._. zr, the covariances are unknown and estimation for a sample as large as ours is computationally infeasible. 8
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To avoid these problems we form a portfolio by equally weighting all stocks that go ex-dividend on each trading day. Because the composition of these ex-day portfolios changes over time, we standardize the portfolio returns as
where RP, is the ex-day portfolio return on day t, RP, 1s the estimated mean portfolio return and 6, is the estimated standard deviation of portfolio returns. The portfolios' means and standard deviations are estimated using the portfolio returns for the period beginning 30 days before and ending 30 days after the ex-day, a total'of 60 observations excluding the ex-day. Assuming that security returns are independently and identically distributed over time as multivariate normal, each of the standardized excess returns (SER) of (4) has a univariate student t distribution with fifty nine degrees of freedom and a standard deviation of one. Under the null hypothesis of no ex-day tax premium, each of the SER's has a mean of zero. The asymptotic distribution of the average SER is normal with a standard deviation equal to the square root of the inverse of the number of observations (T '/*). Conditional on the null hypothesis of no tax effect, the mean of the asymptotic distribution is zero.
A problem of interpreting results
Our basic sample period is July 2, 1962 to December 31, 1980, and for our most comprehensive sample we have 4,471 ex-day portfolios (T = 4,471) . Because the average SER has an asymptotic standard error of T -112, a sample of this size implies a standard error of approximately 0.015. If we adopt the convention of rejecting the null hypothesis when the sample average deviates from zero by more than two standard errors, an average SER with an absolute value as small as 0.03 would cause us to reject the null hypothesis in favor of the ex-day tax premium. On average our ex-day portfolios have an estimated standard deviation of about 0.8%. Thus, an average excess ex-day return of 0.024% would imply an SER of 0.03 and cause us to reject the null hypothesis of no ex-day tax premiums. With four ex-days in a year, a 0.024% ex-day 'This procedure assumes that the parameters are stationary over the 60 day period. As a check for the sensitivity of our results to this assumption, we also estimated ms and 6,'s over the 40 day period beginning 50 days before and ending 11 days before the ex-day. This different estimation period did not alter any of our conclusions.
K. hf. Eades et al., Interpreting ex-dioidendperiod security remns 9 premium implies an annual excess return of less than one-tenth of one percent! It seems unreasonable to alter our beliefs on the basis of evidence with such trifling economic consequences.' The problems of interpreting large samples may be avoided by casting our inferences in terms of a real-world decision maker. In particular, we provide a Bayesian interpretation of our results via posterior odds ratios. The posterior odds ratio simply represents the ratio of the probabilities of the null to the alternative hypothesis given the decision maker's prior beliefs and the sample information. With diffuse prior beliefs, the posterior odds ratios correspond to standard significance levels and would equal about 0.053 at the 0.05 level and 0.0101 at the 0.01 level. In presenting our results we use two weakly informative priors. Both cases assume that the null hypothesis of no tax premium is true with probability 0.5. Our prior beliefs about the alternative hypotheses are represented as a 0.5 probability that (1) the mean ex-day SER is between -1 and + 1 with uniform probability, and (2) the mean SER is distributed as normal with a mean of zero and standard deviation of 0.316.'"." Besides reporting these posterior odds ratios, we also report standard significance levels.
Empirical results

A sample of taxable distributions by common stocks
Our most comprehensive sample consists of all taxable distributions by New York Stock Exchange (N.Y.S.E.) common stocks during the period July 2, "If we use a one-tailed test. which seems appropriate given our alternative hypothesis. the problem is further exacerbated.
"'For the uniform prior the posterior odds ratio equals Ku=e~'r/?'~*/:I_:le~'""'"~~':dir.
-. where SER 1s the sample mean. Assuming that SER IS well within the ~ 1 to + 1 limits, K, may be approximated as K, z 2(T',2n)1'2e tr,;a)SER2,
With the normal prior the posterior odds ratio equals K, = e-,"2'""R2/(2a
See Zellner (1971, pp. 303-304) .
"We chose the standard deviation of 0.316 for the normal to make the bounds of our prior distributions consistent with each other. To get an economic feel for these priors, note that using the average standard deviation of our ex-day portfolio returns (0.8%) and assuming the average quarterly dividend yield is 1 percent. an SER of 1.0 implies an average tax premium coefficient, ( rd -rs)/(l -r9). equal to 0.8.
Table
I
Tests of the null hypothesis of zero excess returns on ex-dividend days. Ex-dividend day average daily excess and standardised daily excess returns of equally weighted ex-day portfolios for the period July 2, 1962 to December 31, 1980 and several sub-periods. hKP, 1s the mean portfolio return for day I estimated during the 60 day period surrounding the cx-day (30 days on each side of the ex-day). 'Excess return equals the dttTerence between the ex-day portfolio return on day I and i?F, dStandardixed excess return equals the excess return for the ex-day portfolio divided by the ex-day portfolio standard deviation estimated during the 60 day period surrounding the ex-day (30 days on each stde of the ex-day) 'Both cases assume that the null hypothesis of no tax premmm is true with probability 0.5 The prior beliefs about the alternative hypotheses are represented as a 0.5 probability that (1) the mean ex-day SER is between -I and + 1 with uniform probabihty. and (2) For the entire sample period of July 2, 1962 to December 31, 1980, the data strongly favor the hypothesis of an ex-day tax premium:
for both priors the posterior odds exceed 10,000 to 1 against the null hypothesis of no ex-day premium.
The results for the shorter periods tell an equally interesting story. The first three subperiods predate negotiated commissions and have posterior odds exceeding 10,000 to 1 against the null hypothesis.
In "'Cash dividends are actually received some time after the cx-day. For our sample, the average time between the cx-date and the payment date is 25.7 calendar days. Thus. when we account for the time value of the money, this delay in payment should cause an ex-day price adjustment that is K. hf. Eades et al., Interpreting ex-dividend period security returns
Preferred stock sample
The results reported in table 1 generally support the hypothesis that ex-day returns include a tax premium. Ex-day returns are both large and timely, and they tend to change in accordance with changes in the nominal cost of transacting. Given our discussion of transaction costs, it is interesting to compare the results of this sample to a high yielding sample of securities. If the transaction costs/tax effect interpretation is correct, the ex-day premium for high yielding securities should exceed those of table 1 during the pre-negotiated commission period and be approximately equal during the negotiated commission period. A convenient sample of high yielding securities is a preferred stock sample.
Our preferred stock sample consists of all N.Y.S.E. non-convertible preferred stocks that had at least one round lot transaction on 95% or more of the days during the period from January 1, 1974 to December 31, 1981.15 During the sample period of 1974 through 1981 these securities had a total of 708 ex-days which occurred on 493 trading days. Table 2 reports the preferred stock results for the entire sample period, for two shorter sub-periods, and for the post-negotiated commission period. Unlike the common stock sample, the ex-day returns of our preferred stock sample reveal significantly negative excess returns on their ex-days.
Similar results have been documented for high yielding common stocks by Elton and Gruber (1970) , Kalay (1982), and Miller and Scholes (1982) . Elton and Gruber, and Kalay report that on ex-days high yielding common stock prices fall by an amount greater than the dividend (i.e., negative excess returns) and Miller and Scholes (1982) report a negative dividend coefficient for the highest dividend yield group (i.e., a negative dividend premium). These results are consistent with tax-induced dividend clienteles. For example, our preferred stock results may be explained if the marginal purchasers of preferred stocks are corporations. Corporations are able to exclude 85% of any dividends received from taxable income whereas capital gains are taxable at rates as high as 46% if they are short-term gains. Thus corporations face a lower tax rate on dividends than capital gains implying a negative value for yr., in (3).
Although the existence of tax-induced dividend clienteles may be used to explain negative ex-day excess returns for high yielding securities, without a complete specification of the respective dividend clienteles this modified version of the tax hypothesis is difficult to test. Furthermore, there is the danger that this modified tax hypothesis may be used to explain virtually any set of aThe number of ex-day portfolios equals the number of observations in the sample. 8 hv is the mean portfolio return for day I estimated during the 60 day period surrounding the ex-day (30 days on each side of the ex-day).
t 'Excess return equals the difference between the ex-day portfolio return on day t and q.
ex-day results. As a further investigation of this version of the tax hypothesis we examine the ex-day behavior of distributions which should have no tax implications.
If these distributions exhibit unusual ex-day returns it is unclear what, if any, conclusions may be safely drawn from the observed ex-day returns of taxable distributions.
Non-taxable distributions of common stocks
These distributions provide an attractive control sample for investigating the ex-day tax interpretation.
If tax effects are the only cause for the positive and the negative excess returns on the ex-days, the ex-day returns for non-taxable distributions should exhibit no ex-day premium. Positive or negative ex-day premiums for non-taxable distributions suggests the possibility of a non-tax based explanation of ex-day returns. There are basically two types of non-taxable distributions:
(1) stock dividends and splits and (2) non-taxable cash distributions. Stock dividends and splits are, with a few exceptions,t6 tax neutral. Non-taxable cash distributions are typically payments of accumulated surpluses that have not been subject to corporate income taxes and qualify as return of capital. These non-taxable cash dividends reduce the investor's tax basis dollar for dollar. We construct a stock dividend and split sample by considering all N.Y.S.E. common stocks having a stock dividend or split during the period July 2, 1962 to December 31, 1980. From this group we exclude all distributions having any dividend announcements or other ex-dividend days occurring within a period of five days on either side of its own ex-day. The non-taxable cash distribution sample includes all such distributions by N.Y.S.E. common stocks during the period July 2, 1962 to December 31, 1980 except when those distributions occurred simultaneously with another type of distribution. The results of the stock dividend and split sample are reported in panel A of table 3. For the entire period July 2, 1962 to December 31, 1980 there were 2,110 'clean' stock dividends and splits by N.Y.S.E. common stocks. These distributions occurred on 1,550 different ex-days. The results of panel A of table 3 bear a striking resemblance to panel A of table 1. For the entire sample period (7/2/62-12/31/80), the average raw return on the ex-day is 0.477% of which 0.387% is the excess return:The average SER of 0.1998 is large and statistically significant: for both priors, the posterior odds are 10.000 to 1 against the null hypothesis of no ex-day premium. When the total sample period is broken into five subperiods, every subperiod, with the exception of the first subperiod (7/2/62-6/20/66), shows a statistically significant positive ex-day premium. Had we inadvertently included these securities in our taxable "The exception occurs when shareholders have the option of recelwng cash. We exclude thcrc distributions from our sample. Table 3 Tests of the null hypothesis of zero excess returns on ex-dividend days with a sample of non-tax&h distributions by N.Y.S.E. common stocks.
Ex-dividend day average daily excess and standardized daily excess returns of equally weighted ex-day portfolios bfiPj is the mean portfolio return for day I estimated during the 60 day period surrounding the ex-day (30 days on each side of the ex-day).
-"Excess return equals the difference between the ex-day portfolio return on day t and RP,.
dStandardized excess return equals the excess return for the ex-day portfolio divided by the ex-day portfolio standard deviation estimated during the 60 day period surrounding the ex-day (30 days on each side of the ex-day).
'Both cases assume that the null hypothesis of no tax premium is true with probability 0.5. The prior beliefs about the alternative hypotheses are represented as a 0.5 probability that (1) the mean ex-day SER is between -1 and + 1 with uniform probability, and (2) the mean SER is distributed as t:
normal with a mean of zero and a standard deviation of 0.316.
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distribution sample, the results of table 1 would have been more supportive of the ex-day tax premium hypothesis. However, when isolated as a tax neutral sample, these results cast doubt on our ability to infer the differential tax rates between dividends and capital gains from the ex-dividend day pricing behavior. Note that in the stock dividends and splits sample, we are dealing with the ex-days, not the announcement days; furthermore, we excluded all distributions having any announcements of either cash distributions or stock dividends and splits or any ex-dividend days occurring within a period of five days on either side of its own ex-day. Thus, the positive excess returns cannot be attributed to the announcements (or the expectations of the announcements) of higher cash dividends that tend to follow stock splits and dividend [e.g., Fama, Fisher, Jensen, and Roll (1969) ].
Our sample of non-taxable cash distributions includes 935 distributions which resulted in 765 unique ex-days. The results for this sample are shown in panel B of table 3. " For the entire samp le p eriod (7/2/62-12/31/80). the average excess return is -0.139%, and the average SER of -0.1417 is large and statistically significant. Breaking the total sample into five subperiods reveals that the negative ex-day excess returns are confined to the two most recent subperiods of 1974-1978 and 1978-1980 . Whatever is the cause for the negative excess returns, it seems to have become an important factor since the mid 70's.
The negative ex-day excess returns for the non-taxable dividend sample would be consistent with the tax effect hypothesis if these distributions did not reduce the basis used in calculating taxable capital gains thereby enabling the recipients to lower future capital gains taxes. However, these distributions do reduce the tax basis, and hence are tax neutral. Once again we have found ex-day returns which are inconsistent with the widely cited tax interpretation of ex-day pricing behavior.
It should be noted, however, that the inconsistency between the nontaxable cash distribution sample and the tax hypothesis is not as clear cut as are the results of the stock dividends and splits sample. Our sample of non-taxable cash distributions consists mainly of dividends paid by high yielding utility stocks. The average quarterly dividend yield of this sample is 2.12% which is approximately equal to the average yield of 2.09% for Kalay's highest yielding group. Combining the high yielding nature of these securities with the fact that the exact tax status of the distributions are uncertain until year end, it might be argued that the results of the non-taxable cash distribution are a manifestation na.
-0. "When computable or reported, significance levels are shown within parentheses. 'Sample period for taxable common stock dividends, stock splits and dividends. and non-taxable cash distribution.
'Sample period for preferred stock dividends. dEstimated from Kalay's table 2 by computing (1) for each dividend yield group. (the mean dividend yield) minus (the mean 'excess' price change to dividend ratio ti'mes the mean dividend yield) and (2) the average for the twenty groups.
'Estimated from Elton-Gruber's tables 1 and 3 by following a similar procedure to the one described in footnote d.
'The high yield taxables represent the common stock dividends in the top decile in terms of dividend yields for Elton-Gruber; the top 5% common stock dividends for Kalay; and heavily traded preferred stock dividends for Eades-Hess-Kim.
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of tax-induced dividend clienteles. For example, had the capital market believed these non-taxable distributions to be fully taxable, the negative ex-day excess returns would be consistent with the ex-day results of high yielding common stocks and preferred stocks. Such an interpretation implies that the marginal investors in our sample of securities that made non-taxable cash distributions faced higher tax rates on capital gains than on dividends. However, this clientele interpretation overlooks the market's ability to form rational expectations. Recall that our sample includes only those distributions that are 100% non-taxable and excludes those securities that had more than one type of distribution on the same ex-day. Thus, if the market forms rational expectations, it would judge the certainty equivalent taxable yield of these distributions to be low, not high. Ignoring transaction costs, the dividend clientele hypothesis predicts that these dividends will attract investors with relatively high tax rates on dividend income. These clienteles will demand a positive ex-day premium, not the negative premium reported in panel B of table 3. If we allow for positive transaction costs, clienteles may not change; nevertheless, we would still expect a small ex-day effect associated with the low certainty equivalent taxable yields of these dividends. However, during the period of 1974 to 1980 the ex-day excess returns for the non-taxable cash distributions are more negative than those reported for the preferred stock dividends in table 2. In sum, even if we allow the tax status of the non-taxable cash dividends to be uncertain on the ex-days, the results are not consistent with the joint hypotheses of rational expectations and tax-induced dividend clienteles. Table 4 summarizes our ex-day results for all four types of distributions. The results for the preferred stock sample are reported under the heading 'High Yield Taxables'. The table also shows the average raw returns and excess returns that are imputed from the average price change to dividend ratios reported by Elton-Gruber and Kalay. When appropriate, significance levels are reported within parentheses.
Summary of ex-dividend day evidence
Our exday results for taxable common stock divid.ends and preferred stock dividends have signs that are consistent with the average raw returns and excess returns imputed from the statistics reported by Elton-Gruber and Kalay. The difference between our point estimates and those of Elton-Gruber is due to different sample periods and types of securities; the difference with Kalay is further exacerbated by Kalay's methodology." On balance, our "Kalay estimated expected returns for securities using the period July 1962 to December 1965 and calculated the dividend price change ratio using Elton and Gruber's sample period of April 1966 to March 1967. Thus, the average excess returns imputed from his 'excess' price change to dividend ratios represent the differences between the average ex-day returns during the sample results are consistent with those of Elton-Gruber and Kalay: The ex-day pricing behavior of taxable common stock dividends is consistent with the simple tax hypothesis that dividends are taxed at a higher rate than capital gains. The ex-day pricing behaviors of preferred stocks and the high yielding common stocks are consistent with the modified tax hypothesis of dividend clienteles.
When we examine the ex-day pricing behavior of non-taxable distributions that have not been examined by previous authors, we find surprising results. The securities that have stock dividends and splits provide significantly positive excess returns on their ex-days. Because these distributions have no tax implications, the positive excess returns cannot be tax premiums. In selecting the stock dividend and split sample. we excluded all distributions having any dividend announcement or other ex-dividend days occurring within a period of five days on either side of its own ex-day; thus, the positive excess returns cannot be attributed to the announcements (or the expectations of the announcements) of higher cash dividends following the announcements of stock dividends and splits.
The securities that paid non-taxable cash distributions show an equally puzzling ex-day pricing behavior. Even when we assume the tax status of these distributions are uncertain, the negative ex-day excess returns are not consistent with the joint hypotheses of rational expectations and tax-induced dividend clienteles. These results suggest that we may have an ex-day pricing anomaly, and it is to this issue that we now turn.
The ex-dividend period anomaly
The ex-dividend day pricing behavior of stock dividends and splits and non-taxable cash distributions is not consistent with the tax interpretation of ex-day returns. At this point these results are more appropriately described as an ex-day anomaly. This conclusion is similar to that reached by Black and Scholes (1973) who found unusual return behavior for several days surrounding the ex-day of taxable common stock dividends. In order to document the extent of the anomaly, the returns of the taxable distributions sample, the preferred stock sample, the stock dividends and splits sample, and the nontaxable cash distributions sample are examined for five days on each side of period of April 1966 to March 1967 and the average returns during the estimation period of July 1962 to the end of 1965. The sample period of April 1966 to March 1967 was originally selected by Elton and Gruber because the market was relatively flat during the period Specifically, the average daily market return during July 1962 to the end of 1965 was 0.07% whereas the average daily market return during April 1966 to March 1967 was only 0.03%. As a result. the excess returns imputed from Kalay's measure considerably underestimate the true excess returns. This downward bias does not exist m Kalay's measure that is based on the market model returns; unfortunately, the information reported by Kalay is insutlicient to impute the average excess return based on the market model. aExcess return equals the difference between the ex-day portfolio return on day f and RP, (the mean portfolio return for day t estimated during the 60 day period surrounding the ex-day).
bStandardized excess return equals the excess return for the ex-day portfolio divided by the ex-day portfolio standard deviation estimated during the 60 day period surrounding the ex-day (30 days on each side of the ex-day).
'Both cases assume that the null hypothesis of no tax premium is true with probability 0.5. The prior beliefs about the alternative hypotheses are represented as a 0.5 probability that (1) the mean ex-day SER is between -1 and + 1 with uniform probability, and (2) the mean SER is distributed as normal with a mean of zero and a standard deviation of 0.316. the ex-day. Unusual security returns during this 'ex-dividend period' would be further evidence of a general anomaly and cast further doubt on the ability to infer differential tax rates between dividends and capital gains from the ex-dividend day pricing behavior.
The ex-dividend period returns are reported in tables 5, 6 and 7.19 These results indicate that each sample exhibits anomalous behavior during the ex-dividend period. The common stock taxable distribution sample shows the r9The tests reported in tables 5, 6 and 7 were also conducted by excluding the ex-dividend -period returns in calculating RP, and 4. This procedure was used to eliminate any influence of the surrounding day behavior upon the calculation of SER's. However, the results were not qualitatively distinguishable from those reported in this paper. Although we report the results only for the entire sample periods, the tests were also conducted for each of the shorter periods reported in table 1 including the post-negotiated commission period. Unlike the ex-day returns, the exdividend period returns are qualitatively the same for the pre-and post-negotiated commissions periods. aExcess return equals the difference between the ex-day portfolio return on day t and RP, (the mean portfolio return for day t estimated during the 60 day period surrounding the ex-day). 'Standardized excess return equals the excess return for the ex-day portfolio divided by the ex-day portfolio standard deviation estimated during the 60 day period surrounding the ex-day (30 days on each side of the ex-day).
'Both cases assume that the null hypothesis of no tax premium is true with probability 0.5. The prior beliefs about the alternative hypotheses are represented as a 0.5 probability that (1) the mean ex-day SER is between -1 and + 1 with uniform probability, and (2) the mean SER is distributed as normal ivtth a mean of zero and a standard deviation of 0.316. most prominent aberration in returns during the period, but all four samples have large returns over the period day -2 to day +2 (where day 0 is the ex-day). The overall impression here is that abnormal returns are not uniquely associated with the ex-day; indeed, for all but the stock dividends and splits sample, the absolute value of the ex-day excess returns are smaller than the day + 1 or the day -1 returns or both. This evidence not only weakens the ability to test the tax hypothesis with the ex-dividend day pricing behavior but also suggests that the relative price drops on ex-days cannot be used to measure differential tax rates between dividends and capital gains.
Alternative explanations for the pricing behavior during the ex-dividend period
We have documented anomalous patterns in security pricing behavior during the ex-dividend period. For each of the four types of distributions examined, the tax effect hypothesis, as stated in section 2, is unable to explain 22 'Excess return equals the difference between the ex-day portfolio return on day t and RP, (the mean portfolio return for day t estimated during the 60 day period surrounding the cx-day). hStandardized excess return equals the excess return for the ex-day portfolio divided by the ex-day portfolio standard deviation estimated during the 60 day period surrounding the ex-day (30 days on each side of the ex-day).
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'Both cases assume that the null hypothesis of no tax premium is true with probability 0.5. The prior beliefs about the alternative hypotheses are represented as a 0.5 probability that (1) the mean en-day SER is between -1 and t-1 with uniform probability, and (2) the mean SER is distributed as normal with a mean of zero and a standard deviation of 0.316. the anomalous pricing behavior. In this section we explore several alternative explanations for the pattern of ex-dividend period returns.
Errors in the ex-dividend dates
Errors in the recording of ex-dividend dates could explain the pattern of returns observed during the ex-dividend period. For example, if reported ex-dividend dates are too early, the returns on the reported ex-dividend day will be positively biased while the returns on the true ex-day will be negatively biased. This is particularly troublesome for stock splits. For example, an error in recording the date of a 2 for 1 split will result in a 100% excess return for a security. [This error will overstate the average excess return for the entire sample of stock dividends and splits by 0.05% (100%/2110).] Thus as the first pass check in the recording of ex-dividend dates, we examine the frequency distributions of the raw returns and the SER's for each of our samples and for each day in the ex-dividend period. Our visual inspection of the frequency distributions does not reveal any blatant outliers or any apparent differences among the distributions. 2o We also trimmed our samples by discarding 10% and then 25% of both tails. If errors in the recording of the ex-dividend dates are driving our results, we would expect this effect to be reduced with the removal of extreme values. As might be expected from our inspection of the frequency distributions, sample trimming had no impact upon our results.
As a more direct check on the quality of data, we randomly selected 50 trading days during which 903 taxable common stock dividends and 53 non-taxable cash distributions went ex-dividend. For these 956 CRSP ex-dates we were able to verify manually all but one of the ex-dates with the WaN Street Journal or Standard and Poor's Daily Stock Price Record. Assuming an average dividend yield of 2%, an error rate of about one-tenth of one percent would result in a bias of about 0.002% in terms of excess returns. Even for our sample sizes, such a bias is hardly material. Since recording errors in the stock dividends and splits sample have more dramatic effects, we doubled the number of trading days to be checked to 100 days. This resulted in 85 distributions and no errors were discovered. Collectively, this suggests that errors in recording ex-dividend dates are not responsible for our results.
The day of the week efect
Another attribute of the data that may systematically affect our results is the day of the week phenomenon. French (1980) and Gibbons and Hess (1981) "'It does reveal, however, that the ex-day returns are slightly skewed to rhe right. which motivated ~5 to perform a non-parametric teat for each of our sampics during the ex-dividend period. These results are reported in section 4.5.
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have documented that common stock returns are systematically low on Mondays. If taxable common stock dividends and stock dividends and splits tend to go ex on days other than Mondays, positive ex-day excess returns for these distributions may reflect the paucity of Monday returns. Quite to the contrary, tabulation of ex-days for common stocks by the day of the week shows the highest percentage of ex-days occurring on Mondays: 31.9% for taxable common stock dividends, 31.8% for stock dividends and splits, and 32.7% for nontaxable cash distribution. Thus, our results seem to be unrelated to the day of the week effect.
The dividend announcement effect
While it is highly unlikely that the use of wrong ex-days, outliers, or the Monday effect is even partially responsible for our results, it is possible that dividend announcements that precede ex-dividend days could contaminate our experimental design. It is well documented [e.g., Pettit (1972) , Charest (1978) and Aharoney and Swary (1980) ] that unexpected changes in dividends have significant impacts upon the common stock returns. In an extensive study on dividend announcement effects, Charest (1978) documents that the effects persist for a few days after the announcement. This persistence has a tendency to produce positive excess returns for several days after a dividend announcement with a positive initial market reaction and negative excess returns for several days following a dividend announcement with a negative initial market reaction.
If our sample of common stock ex-days is unbiased with respect to dividend announcements, we would expect to observe no systematic announcement effects during the ex-dividend period. Unfortunately, our sample excludes those cases when firms announced either an elimination or no resumption of a dividend. Since these cases are typically associated with a negative market reaction, their exclusion from our sample produces a positive selection bias. This suggests the possibility that the observed positive excess returns on the days preceding and including the ex-day may be due to the persistence of the dividend announcement effect.*l To investigate the effect of the positive announcement selection bias, we isolate two separate attributes of dividend announcements that might influence the ensuing ex-dividend period returns. First, we examine whether the exdividend period behavior is altered by the proximity of the announcement and the ex-day. Second, we investigate how the strength of the announcement influences security pricing behavior during the ex-dividend period.
"Although the persistence of the dividend announcement effect might be interpreted as evidence of market inefficiency, our concern here is to isolate the announcement and ex-day effects.
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The proximity effect
If the positive selection bias is responsible for the aberration in returns during the ex-dividend period, we should observe larger returns during the ex-dividend period the shorter the time lag between the announcement day and the ex-day. We isolate the proximity effect by dividing our sample of taxable common stock dividends into four groups. The first sample consists of those observations which have 5 days or less between the announcement day and the ex-day; second, 6 to 10; third, 11 to 15; and fourth, greater than 15 days. If the proximity of the announcement and the ex-day is responsible for the positive excess returns on days preceding and including the ex-day, then the positive excess returns should be most pronounced for the first group and least pronounced for the fourth group. Table 8 reports the average excess returns, SER's, and t-statistics for each of the four samples for days -5 through + 5. For the first sample, which includes the announcement days within the ex-dividend period, the average excess returns and SER's on days -5 through 0 are always larger than the other samples. This result is consistent with the notion that the proximity of the announcement day and ex-day distorts the excess returns on days preceding and including the ex-day. Among the other samples (time lags of 6 to 10 days, 11 to 15 days, and greater than 15 days) there are no noticeable differences, suggesting that the distortions are mainly confined to the sample that includes announcement days in the ex-dividend period. In addition, for all three samples with time lags greater than 6 days the average returns on days -5 through 0 are positive and the SER's during the period of days -3 through 0 are all significant; thus, the proximity of the announcement cannot explain the anomaly.
The strength of the announcement
While the results in the preceding section confirm our suspicion that the sample has a positive announcement selection bias, the proximity of the announcement and ex-day is unable to explain all of the anomalous return behavior during the ex-dividend period. As a further investigation of the effects of the announcement selection bias, we divide the sample of taxable common stock dividends into quartiles based upon the market's response to the announcement. The response is measured by calculating an announcement period SER for each dividend distribution over the period 7/2/62-12/30/80. An average return over a three day period including the dividend announcement day (as reported by CRSP) and one day on each side was used to capture both early and late market responses to the announcement.22 The announcement 22Early price reactions could be due to leaks to the market before the actual dividend announcement.
On the other hand, if the announcement occurs after the close of trading, the following day's return reflects the information effect of the announcement.
K. M. Eudes et ul., Interpreting e.x-dinidendperiod security returns Table 8 The impact of dividend announcements upon returns during the ex-dividend period returns. The sample is all taxable distributions by common stocks on the N.Y.S.E. for the period July 2, 1962 to December 31.1980 (4,460 trading days), and is segmented by the time lag between the dividend announcement day and the ex-day.
Trading day relative to ex-day The number of ex-dividend day portfolios is 3961 and the average number of stocks per portfolio is 6.0. The number of ex-dividend day portfolios is 3203 and the average number of stocks per portfolio is 3.8. The number of ex-dividend day portfolios is 3752 and the average number of stocks per portfolio is 5.9.
"Excess return equals the difference between the ex-day portfolio return on day I and RP, (the mean portfolio return for day t estimated during the 60 day period surrounding the ex-day). hStandardized excess return equals the excess return for the ex-day portfolio divided by the ex-day portfolio standard deviation estimated during the 60 day period surrounding the ex-day (30 days on each side of the ex-day).
period SER is then used to classify each individual observation into an announcement strength quartile such that the first quartile contains ex-days with the most negative announcement period SER's and the fourth quartile contains ex-days with the most positive announcement period SER's. For each day during the ex-dividend period, the ex-day portfolios are formed within each quartile and their SER 's are calculated.
To control for the announcement effect, we calculate the ex-dividend SER's independently of the announcement period SER's by requiring that announcement period returns must not overlap with the ex-dividend period. Thus, our sample is restricted to those observations which have announcement periods at least 6 days before the ex-day, but no farther than 17 days before the ex-day. Only the 12 day period immediately preceding the ex-dividend period (days -17 through -6) can contain announcement period returns. This leaves days -30 through -18 and days +6 through + 30 free of both announcement period returns and ex-dividend period returns. The returns from this 38 day period are used to estimate the means and standard deviations for both the announcement period SER's and the ex-dividend period SER's. If we use the same data to estimate the portfolio means and standard deviations for the announcement and ex-days, the resulting SER's would contain common estimation errors. These errors would induce a spurious positive correlation between announcement strength and ex-dividend period SER's. To avoid this problem, we split the 38 day period into two independent periods of equal size. We use the even days (days -30, -28, -26, etc.) to estimate the announcement period SER's and the odd days (days -29, -27, --25, etc.) to estimate ex-dividend period SER 's. Table 9 reports average excess returns, SER's and r-statistics during the exdividend period for each of the four announcement strength quartiles. As expected, the announcement period SER's increase monotonically from the first to the fourth quartile. Furthermore, the announcement SER's do not sum up to zero, reflecting the positive announcement selection bias in the sample. Table 9 shows little variation in the pattern of the ex-dividend period SER's across quartiles. In particular, each quartile has significantly positive SER's both before and on the ex-day. Contrary to the predictions of the announcement selection bias, the largest SER's for days --1 and the ex-day are found in the quartile with the most negative announcement SER's. This strengthens our conclusion that the ex-dividend period anomaly cannot be traced to the fact that our sample has a positive selection bias with respect to announcement effects2? Table 9 The impact of dividend announcements upon the ex-dividend period returns. The sample is all taxable distributions by common stocks on the N.Y. The number of ex-day portfolios The number of ex-day portfolios is 2748 and the average number is 2788 and the average number of stocks per portfolio is 2.9.
of stocks per portfolio is 2.9.
"The announcement period standardized excess return is computed over a three day period including the dividend announcement day and one day on each side.
hExcess return equals the difference between the ex-day portfolio return on day I and RF', (the mean portfolio return for day r estimated during the 60 day period surrounding the ex-day).
'Standardized excess return equals the excess return for the ex-day portfolio divided by the ex-day portfolio standard deviation estimated during the 60 day period surrounding the ex-day (30 days on each side of the ex-day). Table 10 The impact of non-trading upon the ex-dividend period returns. The sample is the taxable distributions bv the Dow Jones 30 Industrials. Averaae daily excess and standardized daily excess returns of equally weighted ex-day portfolios for each-day in the ex-dividend period for the period July 2. 1962 to December 31, 1980. The number of ex-dividend day portfolios is 1,226; the number of trading days is 4,640; and the average number of stocks in each ex-day portfolio is 1.7. aExcess return equals the difference between the ex-day portfolio return on day t:and RF', (the mean portfolio return for day t estimated during the 60 day period surrounding the ex-day).
'Both cases assume that the null hypothesis of no tax premium is true with probability 0.5. The prior beliefs about the alternative hypotheses are represented as a 0.5 probability that (1) the mean ex-day SER is between -1 and + 1 with uniform probability, and (2) the mean SER is distributed as normal with a mean of zero and a standard deviation of 0.316.
The non-trading erffect
Part of the surrounding day results may be due to non-trading of securities. The prices that are recorded as closing prices are either the last trade price of the day or a bid-ask average and may not be the 'true' end of the day price. The exact impact of this on our results is difficult to pinpoint. However, it is easy to imagine that tax trading induces heavier volume and therefore more multiple day returns before ex-days or that actions of the specialist impart a pattern to the returns surrounding ex-days. 24 There is a simple and obvious way of investigating the influence of non-trading; examining the behavior of a sample of heavily traded securities: the Dow Jones 30 Industrial stocks. 24Black and Scholes (1973) offer a scenario on how the behavior of the specialist on a non-traded security on the ex-day may bias the ex-day returns upward and the post ex-day returns downward. Specifically, they argue that if the specialist fails to adjust the price of a non-traded security on its ex-day, the ex-day return will be biased upward by the amount of the dividend. When the security does trade after the ex-day. the result will be a downward biased return on that day.
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We compute the SER's for five days on each side of the ex-day for the Dow Jones 30 Industrial stocks during the period of July 2, 1962 through December 31, 1980. According to the non-trading explanations, the ex-dividend period anomaly should be non-existent for the Dow or, at least, substantially less than that reported in table 5 (the taxable distributions by common stocks). Table 10 reports the ex-dividend period results for the Dow Jones 30. In contrast to the non-trading explanation, the securities in the Dow Jones 30 exhibit ex-dividend period excess returns and SER's which are similar to those reported in table 5. Thus, the ex-dividend period anomaly documented in section 3 appears to be independent of the trading frequency of the securities.'5 4.5. The normality assumption Finally, we examine the sensitivity of our results to the assumption that security returns are distributed as multivariate normal. The Wilcoxon matched-pair rank-sum test is run for each of our samples during the exdividend period. This test requires that the observations be independently drawn from a continuous distribution, but makes no other assumptions concerning the underlying excess return distribution. It also has low power relative to the null hypothesis of zero excess returns.26 Table 11 reports the z-statistics and the asymptotic significance levels of the rank-sum test. In spite of the low power of the test, the results of table 11 are consistent with the t-values reported earlier in tables 5, 6, 7, and 10. With the exception of the stock dividends and splits sample, each of the samples exhibit anomalous pricing behavior for at least the four day period from day -1 through day +2. These results suggest that we cannot attribute the statistical significance of the anomaly to a violation of the normality assumption." 15Along similar lines, we examine the volume of the Dow Jones 30 around their ex-days. We estimate the following model for the daily volume of the securities included in the Dow:
InY.,=a,,O+~,.llnV,,, -t+a,.~lnV,,,~l+a,.~lnI:,,-?+~,.wDM~,.~ +lI ,.~,~M1,,,-~,,,~~,,,+~,.~,~~1,,r+~,.~zDP2,,,+~,,,. ,=1.2 ,..., 30. r=1,2 ,..., f, where In indicates the natural log, V,.,, is the volume of security I on day I, DMZ,, ,, DMl,,,. DX ,,,, DPL,. and DP2,,, are dummy vanables corresponding to the five day period surrounding the ex-day. i.e.. DM2 equals one on day -2 and zero otherwise, DMl is one on day -1 and zero otherwise, DX is the ex-day dummy, etc. The idea of this model is to detect unusual trading volume with the dummy variables DM2, DMl, DX, DPl. and DP2.
The model is estimated separate!v for each of the thirty securities included in the Dow Jones 30. The data used in this estimation was made available to us by CompuServe for the period January 1, 1974 to December 31. 1981. This investigation reveals no apparent pattern in the trading volume coefficient (i.e., the dummy variable coefficients). The results are consistent with our conclusion that non-trading is not a viable explanation of the ex-dividend anomaly.
26See Kendall and Stuart (1979, pp. 520-521) for a discussion of the rank-sum test and its distributional properties.
"These tests were also run using RP,'s which were calculated excluding every day of the ex-dividend period. The results were not qualitatively different from those in table 11. Table 11 Wilcoxon rank-sum tests of the null hypothesis of zero excess returns for the ex-dividend period. Average daily excess returns are reported for all samples _ Taxable 
Conclusions
The results of this study suggest that the excess returns on ex-dividend days cannot be completely explained by the tax hypothesis that dividends are taxed more heavily than capital gains in the U.S. Tax Code. The results also suggest that one cannot infer differential tax rates between dividends and capital gains from the average relative price drop on the ex-dividend day.
The ex-day results for the taxable common stock distributions are consistent with the tax interpretation. The excess returns are positive, they are realized on the opening trade of the ex-day, and they appear to be directly related to the costs of transacting on the N.Y.S.E. However, for our sample of taxable preferred stock dividends, we find significantly negatioe excess returns on the ex-day, and these returns do not diminish with the introduction of negotiated commissions. Although this result is not consistent with the tax hypothesis in its simplest form, the negative premium may be explained by the tax-induced dividend clienteles. For example, the marginal purchasers of preferred stocks may be corporations that are subject to lower tax rates on dividends than on capital gains.28
When we examine ex-day returns for stock dividends and splits and nontaxable cash distributions, the results are quite surprising. The ex-day excess returns for non-taxable stock dividends and splits are significantly positive, while the ex-day excess returns for non-taxable cash distributions are significantly negative. These results are not consistent with either the simple form of the tax hypothesis or tax-induced dividend clienteles.
The behavior of returns surrounding ex-days casts further doubt upon the tax hypothesis. The analysis of the ex-dividend period reveals that the ex-day returns are not unique relative to those of the ten surrounding days. An interesting manifestation of this is the day before the ex-day. We find that this day has a significantly positive excess return which, with the exception of the stock dividends and splits, is larger than the average ex-day excess return. On balance, this result suggests that the ex-day returns are part of a larger ex-dividend period anomaly, and we find ourselves with a large set of puzzling results in search of a new interpretation.
Although we have considered several alternative explanations, none appears to be viable. A closer examination of our data indicates that virtually no recording errors for the ex-dividend dates are present, nor do we find the day of the week effect to be a likely cause for the anomalous results. We also examine the possibility that dividend announcements have contaminated our experimental design. Although our sampling procedure is biased toward positive announcement effects, this bias does not provide an adequate explanation "These results might be interpreted as a possible motivation for issuance of preferred stocks by corporations in spite of the fact that they are similar to debt instruments without the tax benefits: when a firm is issuing preferred stocks instead of long-term debt, it is foregoing the corporate interest tax shields for the benefits of the lower pre-tax cost of capital.
for the anomaly. In particular, neither the proximity of the announcement and the ex-day nor the strength of the announcement are able to completely explain the anomalous pricing behavior. Because the ex-dividend period anomaly exists even for the frequently traded securities included in the Dow Jones Industrials, we also reject non-trading as an explanation. Finally, we document the anomaly with a non-parametric test, and conclude that the ex-dividend period anomaly is not sensitive to our statistical assumptions.
In conclusion, we cannot offer a rational explanation of our results; therefore, we submit that ex-dividend period returns remain an anomaly.29 On a more positive note, we have been successful in eliminating several plausible conjectures and common misconceptions from the list of possible explanations. Hopefully, the task of future researchers has been significantly reduced.
